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v9L (CaTiO) t7>y-:1 *7 4 >)"t ffiv;4LL
E l -:>a , H AEaMEI+.t&#t A#,/) b /r 3 it( t,,
6. CaTiOgB, &,[6Elrrv,(, ffr,V' > t E L An-fr
bH t- < \,, ArJA?'W. ro 4 Z 6 tL 4 .
z .?#ffifr;ctt, At+W*t j I caTio. L HAtiH
rFr 
- 
f .t > )' Lftd)f42ffi r, : {*HffiE L i6ffiffi,t+,
ri I (} r r +,t[iE€ rr R u b trtr FLa\kffit-aE-r/:.
ItfuE/n/t) >G (IgG) r&6. IgGtrffiEr)i$L)Li
& D IgGl-IgGAa 4.at? 7 , 7t tlffi3 tl<t,\ 4.
&if 7 ), 1t&EW t rs gffiff,0)fiv ;t( I D < Dtrfr t
iEffff 3 iur r,, 6. IgGl t rgG3lt / >,s ) Hfr|F t- 1l l-
<, lgGztlffi , > t s 7 rtt *tl--CffiEfi'li.trH A tu6. t
bsfl6tL<v' 4. ./L* r, & < Dffi*,aEI' miFf"6,
.tL b*WDffiR t 0, *Dffi#tt$/e.
| . ffitlw*?ff:,11,\- ft CaTio3 *, I UiHAE lt, tAX U
tHAE Llt&L(6 ( 6#'[tarHu,. L n' 6, *!ffi
+f 
-7 4 >/EDbfrffiirE. 
' 
L. < r,).
2 . CaTiO.il#ljd i dHAilfttt, tEnrCaTiO.rr 6 Ltt
t.H AT ft,+ tz?frE 3 ir.{ u' /:.
3. CaTiO. LHAIJ L b r.+'l$iE'i&+J. bmBi6W+
rHv,i6ffij4tzr L/r.
a. 6W'lLlJCaTiO. j, 6 HAOTJ i iJHi': t.
5. 4'4'Affi7J(+ (ph6.0) ?ttCaTiOs tHAaEWA
IJiPiHffiFfiOffi]EI' LIiT, (iHA L, CA'*b6fr.f
A L L b tc#W.aphol€ttfl S ti/:.
6. CaTiO.*rlLrHA:r 
-f .t >r'"4 >12> lTtt,
furt+, >4 >7' > l- J6 jd/7 7 | 4 >7' > | t
Yt&.va, 
- 
+ffi i.€ffi AD'R e, tu/:.
7. CaTiOg L HAo€E€'l+tri-lJ, Ca"',o)6fr0)/)rr a,
f, phffi@i6E b )<3 < *R gl--c v\ 1olfi?'Wh\b 6.
IgGE6 6 r,: tJrtuiHleGt T'' xE L ffiE'E@'6Rq L
OHi€l+nr+E€ 3 n-C 3 t. Wilton 6 oFlftrlJ, Fl,,\
'lkffi H 
^ 
H.Z a ft iH IgG2E ii ffi H A t. Ib -\ HH lr H
i':/: LWE3 tuA\\A. *./t, Lt60)ffi4f lJ, .-E^,,\
a# +'W&H 
^..8.8 
ii ffi EIgG2E nrlE +ffi o lt *E t t
,bL-\6Hi.Hr':/: LW€3 il.av;6. *t, Gunsolley
6affi,ft-ct*, frErgGE*sI LrfrniHlgGtT) 
' 
7.Et*
Ra.6#) ,J. t + tE(XfiiR)
+fiaffiffi. 1B +(ffi+)
+INfl#E Z ffiIIsE
+ffi&.+aa{.tr YFl15+ 3 EZLE
+ffite+o*t+ +ffiffiRtJffi 4 *rry#.\ (ffitJ$r,)
+{rffi rE E Hffi#r:trrr6ElflfiEffio{t!ffi t ttHtec1,) 2 7
7, t oE6iE
;frI*A*tr t A #. ffi. d\ H 1S 4
E=IJ A #.ffiH. X +
EUA #. ffi x [H {*.8
aftt6*aEE
(16e)
50
z\ffirr DoiHiziE!*trt', WEt E aHEB+t. i 0 W
#b*u<v,a LwES tL<\,a.
< . -e#ffiX,'ciJ, *tHft n' r,'R b tu affiW.i. ^ &
E,E t.ff , 6 mg1t tTiEUEFE rt, b W 4 H Eqr B +,\ t.
# u7 6 tftiFffiIgGE*i j dffii#IgGli 7 r, 
^E L&HffiaffiffiL oHiE,[St&iliL/:.
Itt*4th)*l
leee+ 4 tr offi.fi r#iiEfr 0)liRH E H t a 7 1ffi.0)H
ffia, 45t&(n,w23e4, k,w\na) rE+^L, 7 >r-
t t t. blfr#t trwF\#EtTt->tt. tlw.llbd t v<
mH&ry. ffiHi,:, v l.#3GPD),7/vit>lu
x€ (PAL), ffiEll€I)Hffi (CAL), 7o-c>)"ft+
Hm (BOP) aHffi, tt'>v'<+&tzb/. DiEUEL/r.
*. te, &WWA n, b #Ffrfr.t ffiry LmiH t rlBff tb.- 80" C
tc<fWRF-t-ft.
ffirsGt HfrtrILiffii*ur j, iF|IE t,te. tuffirsG"t / 2
T^EiJELISAi*I.]|, EUELt. "t*. 0, t) >Wffi@
t. j ,96x-7 4 ) u V 4 r'*;tv-l t:1-r 4 > 7"
U, 5%7+A : il, ) a^HPBSTT n y 4 2 )" l,Ic.
0.05% Tween206EPBSrLt&lh' iBffifrffi.L/: L l'
H#miF6 6 u, r*iqffifiiEtsfi itrrt3 r+/: . fr#ta,
7)vh U rt27 7 r-?ffiH-rr+tfi,t- llsGfritrthtL
tr[fr 3t/:. ? o)th, XHL L'Cp-: I Y1 7 t =)vil.'7
7 t- | t)JlZ-CX&,{ t405nmi;*;il AEXXE|.fr]Ift
L/r. ffi#ffiffi r 0 &Ws.frffi o)IgGt7 7, 
^BtHilr +-Uu/L.
Porp hyromonas gingiua lis 381ffi A LiE L, iE,L'rlEtr
tt t o-C'E6tul:1-*EtiEn, \ffi+btjffi ' ffi# Lt.
96i{'" 4 ) Yt, 4 2 
-lv- l. i.f#+ b 3 *7 4 > 7'
L, 5%7+A:)v)AHPBS-C7E v*>r'"Ut. ffi
#frffi b a L. [JlAffimiHt 7 v 
- 
| L-cR 6 3 €-, itF
'r*., tfr,t ttgGtT2,7.ffiff,ts_E-fr,5iui:. fr,fr',&, 7
)vh r,\^7 z ? 
-EHffif +rfi-" ) zlgGffi,WLtr-[t'
3*!/:. ZO'IA, p : l- rt7 t=)vil7z t-ltfrlL
<X@,At405nmr.*i D AW*H.L iEIIE Lt. ffi#ffif;*j ,6?*mdri#o)tu*+t *t! affi,tr[ffiLHfrLre .
fiE: y'= ),El*Nicotine Metabolite Kit (DPC+*)
Lr I D iEIJE L/c . r V =7Errffi#3 lvftffi#= * =>
25yl t hfrWffiEZsplt < tL ? tLt2sIT r's )v't- lt -t y' =
>l00plL trrt 3 rf, 3 6 [iNicotine Metabolite
Anti serum 100 pl b hl Z F.fr' t t t . 4 A'tA, iE, L'rlHS L
Lffi EW*'&' h" > -" 
- 
/r, >, 
-Ea CPM aiq|It L
ft .'R 6 tttt 7, > y 
- 
N oCPM,fEr, 6H#ffi f# Affi 3
&lfrWfrfr a 
= 
f = > E E H-fr t- t:.
&t\) .t 
-, -otfrEt Wilcoxono)&ftbHv\tr.
tffi *l
iElF L r: &ffi t 4il4 affiEffiWBYrrrT . 4t6je b ->
t. &Effi,ft&Ef 
-,b;'€,,tt/tv>ft&>, *?-, ^ftffi
ffio1fiW*tWrfl,te. 
^t 
7 > r 
- 
l ffiRb' 6WE*
twrl t- 3 6 i. ffnE+ :7 + = > Aff700ng/mlUtt
b o r:lfrW* tr,F^ff l-/:3a04t, ! ) ( < o:{kaffiffi Z
'{r, tr 
. WHffi ar}ffi fi Eq r' rfi 40 & t ffiGffi 0) D /.t v'tr#
ffit.bL: (, PPD, PALiI 4 mmD{to*lJ,ftrO"g,JA'- ,
BOP, CAL tl Z tL? tL--d.b l> tute t\lio .g,Je AHfr L
ft . ? offiR, 2 ffiH-cffi;a+Ellcf,s.:g1rg E> 6 ttt:
o lJPALnr 4 mmDll-.Dfl\ffioflle (, :0.001), mE
IgG€ (r:0.035), ffiiErgG2E (p:O.OzS), fti#rgG3
E (2:s.6111, fiHIeGa (p:O.OZZ) ?t>=t:. PPD
4mml){toHJ{to-qjA, BOP (+), CAL (+) o#in
o-str6, miFffiIgGE, ft*fl€IgG*;I tflsctt:"?, 
^It{6,1ff, fiffi : + = > eE ,dHH#l*#E b ttts b,. t:.
l+ *l
ffi EIfr r oB*'lt t zr ? tEH ur 2 t, \ -( t*.ffi,- v r. F,ffi
bye 6 tL< v \ r,t v' o blyiltf\-c b 4 b\, #ffifr,? B. < a+a
Et t-<ffi€ffi&rEfELr. ffiEffieffiELV< 2t+
t.h\/. t a 4, ffiE&aDt |'#1CIJPAL 4 mml-Xt
affiliaHtl#brEHi; Hi' -] /e . t b' 6ffi#&0) D ls v'
fl+?it I 0 ffiHfflffi,aw4irE,L?r,, b a L b\W r, b'tz
t 2 t . * te, w.Effi a D/r u'#f ? ljrtuiHlgGlEnrfi-ffi
i.E < miBIcG2-4EliE H0; lE tt' -> le. ffiffifitltl>
ra-ffi#Af-f4 L L/:Sugita 6 Dffi'X,Tu, 6HEll-#&)
6 l+ t* b' -:> /: tti ffi E,E B Pjt ir H r, r fl* t tt rfu iFIgG 1 E
*; I u*IgG3EtnlH!) L i/) ) lnlt*ttfrF,nr*ff€ 3 itU v,
A. ffiEffiDDl4r,rffi, : * I ffiHfrHffia{qtrnrE/"-c
r,r 6*+rm.iffIcclEirrffiv) L r,, i ff;Rt*, ftiFIeGlrrffi
H*Effi,DWW\.H)S L t r,, 6 a L t*weL < \,) b. 
-fi ,
ffi.#&wo) & v'*f, : * 0 ffiH,&ffi,afifrff rrEA,?r,, rr
v,#f?rtuiHlgG2-4EiirE-v) L v: i ffiRtJ, ftiHIgGZ 4
nrffi E SEffi o dqffitctl -y 6 4*06ffi tr16 lr F€iE V -c t,' 4
a L b 7r<WV< v' 4. P. gingiualis*Rltrlf, 6 IcGa i
t-fIeGtT r' 1 
^|fi,l#lfrtc'; vrz ll 2 f+f5l; ft6,E:EA
-B H r a L nj? E tt b'.'/.. Amano r: B P. gingiualis
38|ffiOlimAtEE+Ut t., ffiH ft.H.# rt' r, * < &.fr A tu
A, 4 lll'ct*rt 1 WH#h' t,* < &.fre tu6, 4 7 1
-Cl>ote L#.EUav' 6. fimAEEANbr, 4 711-Ct)
affi.+ttfif*t L(HL)irlJ, 2 tr+F€i.HHEnr=dD 6
(170)
ttbh'*; Lii.irt,r. +ffi4Lf{HBf H!ffiX-cb I dniFIeG
i ) ), 
^ 
E L ffi HfrEffi.AMtrO F5 O tr*H I#I*EA 6 h'
I(T4a Lnrf B t'tb,ole . Ln,L, |fr*ffiE6,\i;$t,,
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z*tHfrn#olgct 7 ) 1 7ft, ffirtt lgc1tr L ffiEftEffit
dq*ofiEC t Dffi^o{/iffi u.ffiiBns& 6 . k irqE 6 i)i.
+.ft;fr1*6a*e
ffi H lffi trtfi H ur 1!'f a l+W'f+tutr.ffiF a tl*. x t ! a
dfuWr'"v)t) >G (IgG) r66. IgGllffii€ati€v,lr
i D IgGl-IgG4a 4 ) atf /,, 
^t tlffi3 tL< \,\ A.
.n* r, * < o)ffi*,a|[j ! ffiiHffirgGEb 6 l,)dm
EIsG"t / r, 7 e. t &H h affiffi L o HiE'l+nrWE A
Nva. *ft. ? ."c#ffiX,-c lJ, ffiiHffiIgGER J LrrdriE
lgG+t / 7' 
^8 t ffiffi ^affiffi 
L oHE1+ E&ff L
tfrwa 4514b' r, ffiffiffi 0) l&wa $ t Lf w,Ea ww a
i, a WWA tW9| l- t:340htc'> v' a Wtfi b 11 o /:. 340
AXffiGffi o)Dre u,tT (196lXT) L & v\*+ (20Arlt )
D Z#ttj|Otc. Wtftttblc-;<, ,f , y f- i43 (PPD),
7 ) y V ) )/ t E xE(PAL) il 4 mmD{tO*f)ftaflle
b, 7u-€>)ft+afrtu (BOP), ffiEoirrE (CAL)
tt Z tL? tLil,b e> tuI:ffiliD 
"9r,16 
tHfrt-Ie . Z AffiR,
2 f,+Ffirffi#+fl!l:fi-,s.:#1r;-,.1e> 6tuft o dPALrr 4
mmD{t o*lJ'ftr DHle @-0.01), fi iFIgGlA @ -
0.0a), ftEIgGzE (p-s.031, miFIsG3E (p:o.ot),
friFIgGaE @ : o.oz) T t> -> /t. #ffinT IJ, m€&t
+AE L L < 2 *Ft-_ h U ft t . 4ffi#ffi o) 4 t L)I+? ll
PAL 4 mmD{t o*tSfvaflJEnr€,e.:lif'r,: /: z- t b'4
ffi,#& a D rs v,f,'+r [J ] 0 &HfrEffi.aW*irE,L ?v, 6
. LirB,q6i)f.t 2t . *ft, ffi#ffiDDlrt,,Bftl*tfi.
iHIgGlErrE H i; 
'E' 
( ft iEIgGz 
- 
4Et iJ E.H ir {E i,'r
re. ffiEffiaDl3 r.rff, : * 0 &Hffiffi,afiq*nlE,Lr
L) Afl+rmiffIcclftrrffiL) L vr i fERtJ, ftiElgGlnr&
H*Effi,awffit ffi,S L z t,' 6 . t L'j<veu< v, b, *fr ,
W.E&Wa 4 v,ffi , "t * 0 ffiHffiffi,Dffrff ,rElv rt, ) /r
r,,ff?ft.iffIgG2-4EiiiffiL) L r,, ) ffiFit, friBIgGZ 4
nsffiEfrEffiodE&r.*lt a+fifr1'EflrB€)S Lr v. a . L A
ir.t9.l-< \'4 
. +ffinDffiXb' 6, Xffim+ OIsGt 7 )
, 
^E L- trffi 
^OfiEEOF{ 
}rffi161r5 6 . L irqE 6 r' [.
ft ot:..
Dl Loffi Rb' 4, A;.frA Effi H#ffi.a X:tE$ I ()'E1T
affiEEt fr+t6t.4hi^Tbt), *EaffiR, +{n
-#Yt.lE'f Z LYllEL/:.
RZ.(#ffi) ft E A EE(JIiEE)
+l'joffiffi 1S:l(ffi+)
+fiat#E z ffitt4tr
+|nffi.+Dalt +FX15+ 3 FZLE
+ffiffi+awt+ +ffiffiFrlffi 4 *|ry#.Y (-#XlS*)
+{n-#tffi E TffiEF@rE*lIIEilrJ UffiEdft t=2y l'HB5ffi+
T*I*.EH*.Afi8ffi+H!EE*
-#r#A4tr rH #.ffi* Ez q
EIja #. &R qB1F-tr
EUA *.t9H. * +
Efitlt*a*E
tH *=l
ffi E€Ffltr iJ ffift tu1tr -rt:[fiFfi F,, #*, *ffit I#t> -r t z
1E'l4E! i; f;ErEr a {RH:c b a L 3 ir- ( t, r /: i;', 1t+ Dffi
X,t), r, E t /- E offiFrJt *i vr (iEH^ & tl+, L -f 6ifr.4'
ft'ffi-h)#Et a. L ni'+lqE L(t,) 6. ffiHffiEt 16 t, 4
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tqffifta tfltr, L L ( rl, I E@14p1691-)1 L /l*,ltffi#.o)
NYtPAlfi.tz r Atr'h{lzb;* Z 6tL4b|, ffi*rr t a
ffi HHfr iEHAo,EIV&F ur : t,, z tlTqE t,r.ir', r, ).
L l- THEilfttBE Effi ir rX L /- Arrffi fffrffitrfl]E*ll ]
0 ]offihL&qtrA . tniffi 6 tL< R D, . o J. a rrH
Hn€{?,tuEfr,i a j i reiEEiEfft*fEoffifff i. tt--#.b 6tL
/rv,. Tffi@oiEtiEfitlTffiffi L HfffrEtF L of5?B
* tL, . Dfra b{ffivr !) 6 iBHftEffi il EHBliiB l,
f<0 frjl, E.ffifi'7:, *ffifr')th\htb':; a. \> b. k njlE
iqlla iL6.
fr#, lll L 6 ttl y I t.R:lF.kirrt&fthE*IJffi tr E5f
a . t tE t 0. *t*t+#E€fffriEH^€i tvtZ*r-, ?
A ffiqfrflffi+*1ili R.A #WW{IL GEWffifrP,O & E 4L,
frEaffiffi, 7 i /1) >frE)aW.EL(3/:. Li,L,
. iL* rritBHft.xffi&.afr418t:.->v'a offi*tiFla iL( 5 /e ir, iEH^FIrZieEt.ffi L< i*+rlt.&il3 it(
U)/JV).
te ill
Atffirtl,, v I atB*tl1flaEl+, iFHffflffi tr r U
b+nffiF.fr'affi*U 4 z L r. I r, rfB'l+tEwhoF\jl
lEEbffiEA-f b. LteffJt -f a.
l*WflrW' .Efir,*l
4-mr lrfr #, l\ L 4 oXW+ f tv IFF\t*r,zH v t,
8 jEffiowistar*1ft'W, v l- (Y,9{tEZ26e) tHv'
Ie. Tr*t>r>, 1B 1H, t-7tvffiW_Ft.1y l0)L
HE{EUW& a+fffi6 L. trE L, ffi+rTHE&lEJ&2-fr,
ffi L r, tT+flffitUffiff,EEEft ir2Omm t ts a F.'tElfrfr\
lE*UffitrtiEffi10E15t/:. lE4&Et 1E, 3 El, 5 E,
7 E, l0BFfirEl-t:) v I t, <tL?tLZOEAE, *
/:108 F5O{&E EK-f Lt: 1 v I b 5 Eth.t.E#.L,
2 %oglutalaidehyde-2'%paraformaldehyde in 0. 1M
cacodylate buffert;tEJfiJ5 jC, iPiFtrF.'&' 4%
EDTAiT ([fi,r( Ltt. I o'tA, ffiWffiH\t-ffiL L (E
i*,tz'rftr \ ) s, 7 I > E6 LEPON&iBEHA t lFNl- I:.
rr *s, fr#, I I L 6 btF.ffi4,"*lr,fu rjt ffi fffiffiHiriEHffE
ffi-cba.-t bwE"\.<r,)6. Ln,6, IEIflJ{f EF,L'lr
)t?Wffiffirs 6 LNr;ifiiBu€Awffiffif tcffiH L /:. *
/:, EHf,Effi t*Hffiffi orff.lj L 
^fiUrtl, 
z offiErJE
rt 4t:d>tfffrtt4.lZt*t4 /c D r;if@ffiETffiF^b
Tt->lc.
tffi *l
#XW?. l Y 1' ffi Hfffr *; } TItFHftHffi i;'TT A I ) tE
alzn;-,#,.ts> 6ttt:.
1 E a tuE'{h.tt *Effl nAHpfi OfiitnrF, 6 izlr i;,
{E 4 a tEfrfrffi t yrffi.Fl\u",#. &> tt b, 
= 
t:. *ETfEffi
tliYE't*i.nEE L< R 0, WWffiffi*.t*ffiE V, 
^:tr'W.ffi[A0)EiHnjE, 6{tte . 3 B4&8f,+?tr 1 Er&E*+L E
ffi rr * trf,fi BE FE VA a ff* t --#. b /:. * tr TfiEffi 'c li i+E
ftElt t 4-ft'Wffi [Ao iEiH tl 1 E @Efr+ ]. ]L"^.58 i' : /:
,r, fiEtr }i ffi ffi t- 4 w. D ffiffi+ffiffi, t. w lflffit#fr 0) Rffi
hsF-6ttt:. 5 E4&EE+L 7 Ei&Ef+-CiJ, #EffinAFE
Woffi)'t J++ffi.L, # ft ts *f*ffiflEo?Htr L E b tL bFfi
F-by€ 6 tttc. *ETf;rffi llnEE L t * * WIRfrRt#R.o)
RffiILB#fi V r. 10 E @EH-e B *Effi EAFfi pfi ijr'iffi
fl+ L lEffi ?, rflflAHn o€AIAtl*J* i.]b-\ $ b; o tc.
*ET ffiffi,atu*ffi#ffifrAo&.tt1tflH*+ L t* B l4ffiT, W
EffiffiHartTrtrB,9ffitb-l t. 10 E FElo{&Errfi{7 L,
*@'f!frilffib\wh,ttft'rh, 5 a e afr R, t lebb 5 E
1, EX-cb'; tc. 
-fi , *ETfrHffi?ljtrfffit+t.iL^\
ffi\'wlflffiffix rxffi i.iffr L a EE L a u,tz.
l+ #l
iBffiBffifffrffilctr,-r affifraFx i;H/-tiEffitE L z
oTEa*.ET fflmr'6 /J 6. iEH*E tt ll-" , Y)
z r 
- 
) ttc ffiiD)L t Affi nE L ffif#*Xfrffiffill'){a Bffiffi ,
frrA a +ffrUaffiffiblFE v, WKt@,8Wtr olEH'tt r;
ffi51-< v' 6 LZ Z 4 tL< \,' A. . tu 6 OffiEAOffi[EH
WHffiffiI*ffi#T b A. #ET, ffi1*WlRffiffi'\'Hfi ['
rtl1 U a v, 4 ffiAffEffitr b a . WIR#fr(#tr'IAc d v 7 )v
tr vEPnrffi EJ fi t.EE L, €ffi m€ A EiEalfr?ts t!*E
otr HHr 6 Hfifrffi ft ^-ariE:1tstftlJ[E L r u, 5 L 3 i"L(
trt 6.
6tffirLr, 1 E o{&E-eiBHf;Effi}.ffiiK'lt^rr& L)
i*f,trllIEEL/:.
* E ffi [a 16 pfr d t E T#Effi o tYM'WAlt E l# v, lH<
L, Hfffrffi6,.oiFifl,r4 ti(v, A tZZ6ttteb*,{Ek
D *.BffiflAtrtri,; t*Alv,Eilh lt tt' o t:. z o'&, *.8
ffi ,{EFfi EHn' 6 iFiH L l: o ? b 4 a HtrilffiI1 aTft$Wb:
n' 6, *Effiflf, lJlEHL.ff, aEtroi+EfrUifr t t. 
= 
a
E#L:HHS rL 4 otttle <, *ETfrHffi aE'E ttl*'t( B€fifrffi 6 i.,tfr, a mH t W*'f A t: d> t-_, tr1fi '14 r;
HABEAfrES il(r,r 6 O-Ctrt,:i' LlftiElj3 it-lc.
* r:, iPHtETftrffi IlEl *ffi 8iBE, rE*Uffi E t5
iffi.Ot: L. 6 i,i\i? 6r, H-iB'tEBitrffuAzrr. L A < ,
flEE L /: $ffi o * * +ffi tzk>IEb: fiTt t- fiE ffilZ L ( v,'r
t:. ttut I r, iBffifflffirilH1*rc j LilE7E't4tiET3
t6 a Lnlzr@3/ul:.
(J72)
ui: r D, {+E*IJiff am L 6 tur,.ffiHfrfiwwtz t*tfE
'W.6fr'W.^hre D, 3 6 u.ffiHFFffEffi u.l-f L ( 5q&,
'klftr'fl*\whrEtELrffi5, 6 . L t t D, lEffitt'ffi
ffi nrflzFl 3 tL, EWtt b 6 v, LJ'[HEitEltu aiU, Hfifr 6)fi
*.ttrtr,Lt 6 r)rllrr!)ir tfEiFIJ3 iul:.
tffi 
'=fi]
1. ififiUffiEi&E 1E'&.D, v l'HHFfiriJ*EffinAFfi
Wa trJ<, & t NtET#Effi a t+M'WA4t L ftffi'l+frfiffi,
'tAtA, WIRft#.ffifr.aWEIt, 
^ffi'l*E 
fr+rt Dffi fffr ,E'.
oi,ffiHnrF,6it t.
2 . 3 E1fr al{ftil1#Jtl tuE&., *trrfi BAF6 [fi o fat i*++
ffi L, *ETftrffi r rl iYtr'lt4 IL t'ftfft"f*tfrffi tatff, a
iHrE,f LiEIfu , J5 } TIffi f#+ffi ffi,DffifiN L WIRfuflffi D R
ffilLh;fl.d> 6tt/:.
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3. 5 E, 7 EI.fuE.LMfrrtTbL, *EffiEAFfiFfrII3
6 t liJ-.U, #/: u;*EffiBEnJ?ffi}EnrEEffi L/:. *E
TfEffi r ll, tu*l#+tfiffi , o ffim tl ifi /r'ftF rtu i. S6 D, iF
ffi1*A'fLrrt* triH:E L ( t,, -r /: h\, Wl*ffittrRa*ffi
lLtJffiffi.V, iEH Lt,EEtr L /: * * ? b -> t:.
4. 10EroEfl+?rl, tEffinarJH&L rt 0, AfrWtF
,ffi nriE L r v. /:. *Efffl#i i*EEE t- ">'t#,flffilV,n:
3 6 il#frL( u,/:.
s. NLEl*.s Efl+rLt, *EffiflAoAAB3 6 i.ifrftL
re D, *ET*Effi u. ilf,Jffi i D ffiv,Wlflfr WRnrH#
y)LD 
. t h' 6, #ffift,Tfa, r.tfE\t&ffi^o+nffi
AlV, 0) ffi* ttffiffi fffr tr o FInffi tr 2 WBA -r a L'c H *7 ts
xffi+ f )v a-'> t ts 0'R 4 a t ntzr@3 irl:.
ffi B6fff r. B D 6 rNIE'WfrWh.oFIniEE A qE b b ut
a. Lt EtE!L L, 7 v ]- @iE*Uffirr.,f+rffiHfffrEH
*flffi,ail1ffiF.tr' t, X+Wffiffire 6 r.tr ur Ef@tr&ffi t ffi
L)rffiE+6ti.ffi,H L/..
xwgr+ht tt, v t-tsIEr,,, ryH'gf,'.agfE'lt*IjiffL
L (tTtDffiffiFfiEEEff trzomm L rr 4 t a rr]E.ffii}E D
tr{ErfitrUrE*Uffi tr A 1 El I HllrZte. ? rL r, tftr',w*l1ffi.
OffiffiffiHl*, 1 B, 3 B, 5 E, 7 B, lOEFfiL L,
EtEffi E r. # rl a J.WffiWffifi l?WfiHffi.0)*.1r, b EW t-
iEH*EftmfAE aA|t tt, * L z tL a, Dffi,{AF€pfi o
ffitr,64.D, .(^4t ftTrV 7 EE+tC-r' LtD, 70
EE+T9Effit'.lF.t-a v'/t. 
-fi , #-Bffiffiir li il 6ffl
[AH8o€eEA]tlO Efl+rlHmnJffi# k re D, Z |LD]W
6 trrH{@tfu tszr L/:.
iFH*ETfEffi r 1 E E+ri+ffi 'l+W)<, ftrn'wtfiffi a
triH, # t tlwlRffiffiffiffiHME o)ffi"D bs*w t rs. /:.
< D't*' 3 A'&-cuz tLb+YM'l+{It t.^tr'l&ffi,qEiEiH
+{nEfiti*Ea*A
i*ifi 9B r;$i D, 5 E Jd I r, 7 E fl+r lli+M'l+*.4tt*Wtrl
L fi o a v>r:. * /:, 3 BflTrl*ffiW*ffiffi,affitrl* U-
,bfrz,5 El *i j{.N7 Efl+r}tlEEtraffillb}7}6tL,
n1H"eE.9l*ffitt'E-Uav,ft. &*i, 3 Ef;+r-#E 6
turcWIRfrfrffiffiRa RffilLtJ, Z o'&.,'t+' 4 r; ffi f#f#tr
aw.hffiL, 10 E f+r lif'Ef6ffitrortfib:Wffi L /r ! rr
h;6, <oME tlHL (r.,/:.
D)J:a. L h' 4, *WWi;THEolE*lJiE9ri. j I fi
ftE S i'r. /: HHffE *tE l+t*ffi.ft.T u, +)Jffi tz *3 V b ffiw'w.
ft.oFtn&, +ffit Wlfltfrffiffitr,t Etr L -r a @'trffi#
nrBfiffi L, < tL ,ffiAhr+Tt La #Tt 1- -t ),'&4 !.16
'raffiffib:@liLr&2av, ( a Lrr*u95L/r.
ULa. Lr, 6, 6i'ftAiJ, TffiEorE*lliEfi L. &,
6 I s frE. a ir 6 HHffi ,i.l*'l+rqffift D FXtriEE tf;Effi +
Ffi eWaA V, ffi Hffr i. J5 L' A tfrffiWaA ],,.EF rr#ffi B'!ffi
'+.t V<K+t a L. 4t);Xtbl, #EDffiX, +ffi
N.+t.M-f b LY\fr.\-tt.
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R4. (*ffi) tr il tEF nE (ttE[T)
+t!1 Dffi#. 1S l.(ffi+)
+{nil,#E z Hrtsa
+tirE.+aatt +Fi15+ 3 trnA
+tirw.?aqt+ +mffiFrlffi 4 *rry#.* (ffiX]Bf)
4t'
-#r8a4E +A #.ffi itr tr flJ
EU6 *. ffi X. qH @tr
E=ri a w.w EpF#tr
;fr1^*atH
tffi 
=l
ffit.ffiEh b)ilz a L, ffi+EHi. ttEEh, $ rLlE
4j14fr#ffibr4 D 6. EE,{EIJE *eu, r d, ffifFffi oE
Ei.I 6mJho[E=, rc ] LrrH7ffi41t*$60frffu '"
) o 7 7 
-,*aalfiE1t. t aA,l,+ffiffi.a8yry., z t-<W
€ifilarc taffiffitr7)Ehql (+f,lt&IJlx) nr'frg.6. 
-
fi , EllEtJTtJ, ffifEHnr'#Bl 3 iL6 . L i. I' mtrftnJ
i6'E'f h a tu, tr * ffi ffi' ffi *#+ffi [A nriH M t- E Yt pfr .h: Tt
btL6. .ataE, ffirE+wffia&gtB, t+ht *t!
6 ffiHfrflffiA 
-]EOtr'T iI T D ffiWJ U 6 TI"ft |WJ#trl
)EffiTI> a. *./c, 'tft*.affio&gtttzl+a ffiHfr$ffi,o)P-
fi,ath=A^t Ht6MX?d, &trffiflE, E*ffiila,
t> 6 v, ttffiffi+ffi nf, rr L" a; ffi fRffih$ffi.b *t *.tz r- tc { a
nrr* L /- DTa6. ffi'cH4.ffJ*l+TrHL.BlErE4rr
rtE i : ( r,. 6 
€l L lhffi L UU{I 3 i,uic ( v : 73 v) 1;, ffi iEiA
ffi B. afrA aeyry r.ff , 6 ffi tfi'W.a#t ttlffi t ffi a&
flibft-> < v\ 4. Vh\l-, ffiffiklr. tJ&affirt&gJt I
0 &tRaE 4\lztr E affitRWLvrE *rr L tJ L rf E z- a .
L nr*fffr3 irt lr 6.
+. t > | H llffifR++H o)tH tH a EW.IL#$ffi-c r)
,, ffifRH*rJCffiffiEL L b lrffit{ffi\,av'4. 
-
ffi.t +. t v t Htt^ftffifla]c t > | H LHffiEAi- ) > | H
Lu.rlHSia, L l-, 7y l-*'I()'yrx+irii\,,<,
ftffiflarzl7 t HilffifR-Lglli., Efflfarr v 1-Hflffi
tETg[i.aft L a v \ a.Mffiw tz ttHlfifrar3/. v F Hri,
Ei,J'ffi *; i t Ntrffi 
€ 
L lnJ&a +2 .,t v l- uJrffi *; i 6 +z ) >
l-ffiEo+t., tz, > lffifrAR t.6Za*frt)\tu(r,,
A.- t lt D* < ofi.-ctrtflffilzffiID)-f A. * /:, Itu€t
6*/rr,,, UU{I3tL}r ( u'135, trfrflffiLilElr6ffi,tr
bHl a. L nr+&€3 rx( tir,) 6ii', v) * /jLr zr)+Eq
+ffiE, I.*j, 6 trr614i.H L r t*TqEA.fi ,\* <, ffi
tffiFxt btF,frEffi0> re rt' rF 6 fuE, l; z L v, fE ffi ? 6
a.
Z .'c+ffift:c t *., ffi a&gttri. a l, 6 EE&UffifE*
Ha;&jffi lr : r,' <Hffiffi,L, > | H+ a t t > | ffiflAa
#WB\ rt Ytffi*.(t t z t b &et t 11 o t:.
Itt*4tfi;*)
H:{h 8 )Effiawistarfl1ffi#.1 y l. tHv,, Igarashi 4
afr* Oes4+) u;6p, ffiEffiffi+H'ttz 4 r- (0.0r2
inch) ts H v > t tnH6E60gf r LffiH 
- 
Affi oMMtJ&gr
tTt->t:. tmffiffiti, ffia&grlflMn'63, 6, 12H
F€, |, 2, 4, 7 A t Lt. rr*;tfffi*+L L(, #E
*#E 0) 8 ;Effi 7 y r- *; j d*ffi#+ L trffi urgggpJ6
#.Vl: 4, 7 A'&.0), y l- EffiL))t .
Xffiffiffri&T 1b., 4'%paraformaldehyde (0. lM PB,
pH 7 . 4) trE&r30rlo #ffi.Hft.XTtv', tffiE A+HH
1*., FIHtrWEML, ( 4'CTiiZ12ffiHotrHtrEA'fi
L/:. trE#17'{ht0%EDT AWW! BfrRth., Ei*u. },
tf)7 4 y, O.C.T. Compound[.ts8\,, z!.YWAts
> z .t >rl1fr (83 5 pm), J5 I r.fHffifl,t(83 20pm)
tlFWL, .\Y l- + v ) > . tn ) >6*@,# j tITii
l- 
- 
v x ii f$fi- ra55 DNA i.ff -l 6 fr l4 E ffi v' ft fr,w*
B,tffil- ft . Hffi tl,$- l: l*, Alexa 488ffiffiphalloidin i.
i 6 F-actin* E, rt tr ()'u.4',6-diamino 2 phenylin-
dole,dihydrochloride (DAPI) t. t. At*.*@,tffit-, )!
ffi ,H tl 
- 
+l-ffi ffiffi.rc < ffi* t Tt -> tr.
074)
tt *s, ffi*#.liil tE+{ElJ @ {H +&A't4frEffi nr H Iq L (
L, 6H-Effi;6,L'fR, EEfiUrz t > | H L t-tt.
tffi *l
1) )T+WffiffifrF,
ffi t.ffi EAfr 'Ih. 3 ffi Ffi ?H- El ffi iE, L'tRffi tRffi i. 
-*ll
Efrl*b; /) 4 tL, :L t, > *I.'W.DEH+ffi A{4ftEffi i\HIE
r,/:. z D'th' 6H+ffi414fr8ffi 0)ffiW0)ffifiihi-dE 6 trL
ft . ffiEAffi '{AlzE+Ffi rA't&ftEffi,t WWt aF.ffiffi,t )
> | H\a L / ), l. ffiEao-*ilr.t*o)t$ffiaFfr Hh:,, 1
E T tJ, t^at*fiffi jc A r)ffi H'lLn,ffi,H 3 /u t. IEJEI{i }r
*; t, : t, ffr ss-DN Atfu {+ L. l'f f b W'W.P-ffi t -# b t> tttt .
2 E -cl* 3 6 tz*W.a +z t > | tfrEfut-_fiiss DNAifu'f+tr
'Etr rfi nj' a c> tt/:. ? a th. 4 E T uW'l*F.rfi t zr, ffi EA
LJifi,r-L, 1z) > | 4'wfiatzS v l-fflEaoiHftrr*qE
L tt -; lt.
2) *ffiF',-tf 
-WMffiFfiR.
ffi 6afr '&tzHFd rA'ltftEffit ri *tfr'-r b H *ilfrf,,t t >
IH0)+., v l-fffffAo-*l]t t .otgffi, W]lILb\46tL
/cir, lz ) > | H*MaffiffiL a*fuI) _i >, 2 | ti&.
#t-a v'tt. 1 E -cit, *z I > ffrfiflAofroiHfilH*r j u-
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*, 16 I Cffi flAH ii ri t, 4F - actino *&'l+a I8,T h: z)
6tttt. 2 E?il 3 r,Eil )/l.rfllflAt.}sil 6F-actin
alfrffiHPt*0)+e'E Lr [x L A, uiHft L, ##ffi L /:iflflf,
Hnrbf n'urffiE\,<v, A Abs#,tt l,ttt:.
l+ Hl
*ffi*ti B v, <, 6H+&A'WfrEffi.tzWW l- l.Hffiffirz
,> lHart Y Fffinfli;ffiss DNAffi6trI+trrfittZ
oiH#H, *i j LtffiillLre D7tri l- t>^owryhlffiF^8
tt/:. t n,6, ffia&fuillffitz-a{-b 6tvl:ffiffi,Ytffi.a4
l\ttT tr 1. 
-Yx @EfE?ba L k nrzrE tt-l:.
t t > tfrfrffi,aY:,ffi.AlLolF.ELL<tt, IH+ffiA1*
frlffi.a frtiltt t 6 tz .t v 1- ffi [E^.oX#{Hffi t b bffil)
N?ffi v / ) tv aEigalY+..h\4 Z 4 iL b bs, . a F.t
WV < t J+|h&r=f L ( v, <,Y'Wh\ b b .
tffi Efi]
xffifrffi a&wrtrz J. o a, h5+&ry'wffiffi,t w&T 4
Hifitrf,]e ). > lHDlz I > fffim,E7,j: l- 
-vxrrziS
tt t:-
+{trBfr1*EC,-*B
6efrA rl 7 v I a&t&fli3 t+ /e[AoEEfil&fE*H
o +. I > l- ffifEoffiECi. ->v'a, 7 rf ]. 
- 
vx tzffifi tg
ss DNAt.fil6lfr,l+bfr\,r.fr:f**@,, 7 ) V>*s t
d+*i.ff, AHj##-@,ZHv,<W6 i)u. L/. baTb
a.
'it*affiiE+wffi ot*gt t.wit a *ffiwffixT t J, ffi
&Hf,fffi i. FA, 6 ffl fiAtffi ffi tr tffi b b r, ) tJ ft ffi EE rz
I v t 
€*Enr ?Dffi*fi* L 3 i1(*i r, tF+g[*E
E#E a6lfiffi]7 t > |H.+at ) Y l.fffflf,r;:v,<
Etr t-l:ffi'*,ltt,) * * rleE^ffi r b -; lt. LO.fi tl, 6ffi
Xa4*BtJ'W.tBf toaTbD, #ffi'ft-cffiil-tt*z t >
I lfrffiDffiHfii* tr j : < ffi D&6rw t.*r L, 6 EE{EUH
frfihf,,L.t > | Ha t .t 7 l- ffiflAir 7 ff l. 
- 
vx nrzi 3 /t
6. t *1ll'il.V/c. L LtH ( #l-ff-CE 6.
6ffi*,-e Bift*ffitrrrEffi r b -:> ft rz ) > | ffiffiaffi,
* fi *. L V <, Alexa 488 ffi ffi phalloidin L 4',6
diamino 2 phenylindole, dihydrochloride (DAPI) la I
b E yr,*@*hH l,) ( r,, 6. . Dfi *.tt'tr.*afi *tta
W? b 
= 
itffi[E**Eo*@'W.t )FH t.@tua 16 D, ]z t
v l- ffi flEo#ftr rrffitr^ b4h?t t' /..
y)t_a z t r 9, #ffix,Tffii1,k*wEi*ts,Hu,,
1 v I affiot&grF, Hffiffilz t > | H+o+z t > lffi
lfr.tz7,f l' 
-vxni+.D b.- t |_alzil.V/:. L tt, ffiE
YWffi at*fltti.ti v 6 Efrt+W t h = A at.t E < 65
t 4 +) a t + z r,tua. +'&' f D RffitrtrsffiF^E'(:v'
t t > rtfrffiDffiffimL&ti.WlF.0)Alzt&#t a. L
r, trAoffiiB14, zr 6 r.tiu;ffi &WLoffiffitffiEA-f b
. L 6EJHE|./r A LtZ6tuA. .a. t tt, ffit+E+.
EffioXRr.A+'f at.4fTb0, }.,(Hf (ffi
+) a+61ffi+t.lBt a io a t 4 Z 6 tua.
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Ea . (+ffi) EE ffi rA + (itiEE)
+rnaE.ffi 1S *(ffi+)
+ffiat#E z H1.t6tr
+ElW.+aElt +F115+ 3 trZt?
+ftw+D*t+ +ffiffiFtlffi 4 *tvE#.* (-#fE1S*)
+{n-#rffi E DEHfiSHBtE#fr.=itv> v l. E&rft t, | =>
afi*.
ffirsa4E ra #.ffiH. x +
EllA #ffi frEE+
EUA *. ffiHW, HII
;fr*^daeB
fllRffn' \tlilratua j-^)vt>, tttbb./, | =>
atltilA.l8,TblBtt'Etrtr*,fnL+EfltALv''>t:EYff!
W€l.trE l-, t z F * :,nt6'fflff6.aAryPkffi*H
"NJt.rsA LlE#,bn<, l, | =>aEEh-t*'l ffiX,t
E*l-l:. II |=vi.,Jinvitroi.*ivr(, IEHL )-€
*ffiffi,offiffiffiM6 t 6' 4 7 r =' --r > DAFX,IE#
lFffi$b 6 a LrJ#F,3i'1, in vivoli*iL)f iil7 l'. 
-
L, 3 6r.ffi'*fftsFli.iEiElftta l->b, y l-f+Ae
ii, 
€EErHruS'ti6. Lnr+E€3 tL, ZalFffiu.t,
| = > 0>frWEffiifiIJiFffi urEtr T a . Lnr*E€ 3 tr-( v,
4. t-t't-, ), | =>awSblqlEfHHfif (ovx) ,fu
l1'tLt.+.D 4, v I atrEffi,D EW tLT 3 A h, E a b't
wL< ttEE bn\i. 3 i,L(L)t!>. t Zt, *ffix-ctt I
, | =>DW+tr7 y l. lr$u,(f,ffEff:ffi0)X+.b;frifril
3 ir, 6 i' L v' ) lF.1fr,b tta, OY Xb 6 ! ) tJ{&+fATr' 6 3
g'th.t 0vehicle6 a \,\ttt ) 7 | = > a 5 iEFS$ j (} 8
oyxl v t- i;ldtt atraffi/rofriftrJ{,tRl::u,a63
Llt.
lfi ;*l
t, | =7siEH&5*+?tt, 6, HffiDWistarfilffi
7 v I X 3 flT ( n : 6) tc )j tl Ie . rlj Hfffi fi 'fA+fff 'tkv ehicte
a l,WWfrt*+L/:lf*tf (CON+VEH 5 w), DEHIffi
'1l+fff (OVX) 'tht, | =>1!t*.4Tvehidea:*ffiWA
&5 L /:#f (OVX + VEH 5 w) , OVXf&1}mg/kgb .w . /
day D t, | 
- 
> EWWfrt*5 t-/e*W# (OVx+10
aMT 5 w) LVt . 
^1. 
), | =>DOYX) v I tz*Jl)
6EiEiHElc l r.)rFffi&5o*h+-a&a$ aft\>Ft1 y
l.A5E+ (n:6) icJ)[], trr-> 8rEf5&5fl+LL
CON+VEH 8 w#S, OVX+VEH 8 w*f, 5 mg/keb.
w . / day 0) ) ) | 
- 
> bWW.frtt9 t, leH&fl'+ (ovx +
5 aMT 8w), OVX+10 aMT8wfrf, 50mg/kgb.w.,/
day a l, | = > zwwl&.+ l-t:*w# (ovx+50
aMT 8 w) L L, 8 iEFEEffiS+*5 Lt. &5ffiFfii* 5
iEFfi&5E+ . 8 EFfif+5fr+L b i../, | :->fr+EE a
U, L 6,f&L)15 : 00-17 : 000)F{ Ll-, l*.+ffrffin'r, s
,Effl'th. 8)Ef8'&.o}, |=>t*.+t ta*ilWt*, XW
KT 
"kEN.V, trE#ffi:+EEiq\ft, fr#.ktL+< - h -
iEllE tfrt,,, Mtr a b ttfril L, m€'itr'fUffil1UilIf.F;bll
tr94 2 ffi v, /c E ffitr EYtffi.i1 &IJ j6 j Lrtffi 
€ES+ f 4*[ o
ffiWi1[fr,tr.ffiffig4 2 ffi t,, t,E H.trMffi-i+fiil, 3 b tz
DEXAi*i; j 6trffiEiElJEi; I D &ilf L/r.
tffi *l
1 . {+E#fifi+*EEiElJt, frW+.IL+-< 
-' -iF!JE
5 iEH&5fr+ i; *i r,) u, OVX+VEH 5 w itCON+
vEH 5 wi.,tL^\, OVX0; I 68,e.:zrf6Et€liltt Llr
,rl 7 l. =:zt*4r,2 t 6**#t*rs <, #ffi{#EE 6 I 7
1- 
- 
),f*5i. t A *R Wti"d,b b ttt I' o /:. frWHILY
-" *h *aALP IJOVXi; t 4**#b:fl,&> 6ttlt-
2 . tuttfrffiXFnilE'ffitlJF^# E ffi L, /. EfiHE€YtffiEIfiU
5rEfAW.5D t, | 
=>+95W (OVx+10 aMT 5 w)
ttJ, ) , | =>1Ft*4W (OVX+VEH S w) l;iL^r, E
EJlffi
(176)
ffitrE n\s%UJ:& <, ffi+'lfryltffifrT (Cox + VEH 5 w)
t [*lflEv-r/Ltb-;le . 3 6i.€ry{n 2)*tsz l-y'
rb 6oc. S/BSIJOVX+VEH 5 w t L?/\36%affib,
N . OclBS i*24% oiffi ,r', ES/BS tt 32% offi,D, J5 j LN€
Y,,Fl. 2 tRt s ) t 
-, 
-c b 6 Ob. S/BS i*60% a ffi"D E #,
h, *. ft E Yt F\XE BFR/ BS l* 7 6%' 0)# t- \, \ ffi,D h;il. t)
e>il,ie 
.
VEH 8 wi;IL^r, EfrHfiEnJOVX* 5 aMT 8w1J4496,
OVX+10 aMT 8 wtt35%, OVX+50 aMT 8 will8%
t <, CON+VEH 8 w k,ttrlA p^riLi., f6l+i trL(v)
/r. Ltlz.3iut. *./:Oc.S/BSIIOVX+ 5 aMT 8 w
tt26%, OYX+ 10 aMT 8wtt33%, OVX*50 aMT 8
wtlJ32%offi.,', N.oclBSitovx+ 5 aMT 8 w?[i
37%, OYX+|0aMT 8 wttlS0%, OVX+50 aMT 8 w
-e835%Affi"D, ES/BSi*OVX* 5 aMT 8 w-Cii15%,
OVX+10aMT 8 wttj18%, OVX+50 aMT 8 w?il
t6%0)ffi,D, Ob.S/BSLiOVX* 5 aMT 8 w?iJ19%'
OVX+1OaMT B wTlJ 8 %, OVX+50 aMT 8 wTt*
$%affi,Dt&LttLL t.D, trY<,r?. Bryrfi 2>R.,s1
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